Expression of folate transporters in human placenta and implications for homocysteine metabolism.
Poor folate status during pregnancy can lead to elevated maternal plasma levels of homocysteine (Hcy) with associated pregnancy complications and adverse neonatal outcomes, suggesting placental metabolism of Hcy might be an important determinant in influencing fetal development. The metabolic pathways for Hcy in placenta are not well defined. In this study we examined the gene expression of key enzymes involved in Hcy metabolism in first trimester and term human placenta to determine which metabolic pathways prevail. Expression of mRNA for methionine synthase and 5,10-methylene tetrahydrofolate reductase, enzymes involved in the methionine cycle and responsible for the re-methylation of Hcy to methionine, were expressed at similar levels between first trimester and term and in comparison to human liver as positive control. In contrast, cystathionine beta-synthase mRNA expression was markedly lower than that in liver at both gestational periods. Betaine-homocysteine methyltransferase mRNA was undetectable at either gestational age. These data suggest that re-methylation of Hcy using methyl donation from 5-methyltetrahydrofolate is the prevalent pathway, indicating a marked reliance on folate availability. This led to further investigations examining the expression and localisation of folate transporters in first trimester and term placenta. Folate receptor alpha (FRalpha) was highly polarised to the microvillous plasma membrane (MVM) of the syncytiotrophoblast at both gestational periods, a distribution shared by the proton-coupled folate transporter which co-localised with FRalpha. Reduced folate carrier was distributed to both MVM and basal syncytiotrophoblast plasma membranes at term suggesting a role at both loci, and in first trimester was localised to MVM as well as cytotrophoblast plasma membranes. These data support the concept that placental folate transport is established early in pregnancy, providing folate for utilisation in placental Hcy metabolism.